INTRODUCTION {#sec1-1}
============

Dental impression materials are used to register the form and relation of the teeth and the surrounding oral tissues. Impression materials are subjected to several factors that can result in dimensional change. The accuracy also largely depends on the disinfection procedures.

Dental impressions are potential sources for cross-contamination and should be disinfected. Among the issues to be resolved are the composition, concentration of the ideal disinfectant, optimal exposure time, and the interaction between impression material and disinfectant solution.\[[@ref1]\]

The most reliable method of disinfection is immersion of the impression. With this method, the disinfectant solution will come into contact with all surfaces of the impression material and tray.\[[@ref2]\] Elastomers may be susceptible to dimensional change if immersed for a long time because few of them are hydrophilic in nature, and few are hydrophobic in nature.

Most commonly used disinfectants for dental impressions are glutaraldehyde and sodium hypochlorite.\[[@ref3]\] The purpose of this study was to assess the dimensional accuracy of the elastomeric impression materials during cold sterilization in 2% glutaraldehyde and 0.525% sodium hypochlorite.

MATERIALS AND METHODS {#sec1-2}
=====================

Study was conducted to measure and compare the linear dimensional changes of four representative rubber elastomeric impression materials after their immersion in 2% glutaraldehyde solution and 0.525% sodium hypochlorite solution.

Materials {#sec2-1}
---------

Polyether (Impregum™ Penta™ Soft, 3M ESPE, Germany)/Medium bodyPolyvinyl siloxane (PVS) (Imprint TM, II Garant, 3M ESPE, Germany)/Heavy bodyPVS (Imprint TM, II Garant, 3M ESPE, Germany)/Regular bodyHydrophilic addition reaction silicone (Aquasil Ultra Heavy, DENTSPLY/CAULK, USA)/Medium body2% glutaraldehyde solution and0.525% sodium hypochlorite solutionTray adhesive (Vinyl Polysiloxane adhesive and Polyether adhesive 17 ml liquid. 3M ESPE, Germany)Acrylic Resin Tray material (M.P Sai Enterprise, Mumbai -- 53).

Group-I study {#sec2-2}
-------------

### Preparation of mold {#sec3-1}

A study mold was prepared according to revised American Dental Association (ADA) specification no. 19.\[[@ref4]\] \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Schematic diagram showing ruled surface of die](JIPS-15-131-g001){#F1}

![Specimens of four impression materials used in the study](JIPS-15-131-g002){#F2}

### Selection and manipulation of materials {#sec3-2}

The material was loaded into a fine-tipped impression syringe and applied to lined areas of the die. A polyethylene sheet followed by a flat glass plate (of weight 67 g) was placed on top of the mold.

After the manipulation of all the impression materials, the die was transferred to thermostatically controlled water bath at a temperature of 32°C ± 2°C (to simulate oral conditions) according to ADA specification No. 19.

The disinfectants used

25% glutaraldehyde was converted into 2% glutaraldehyde by diluting it with distilled water4% sodium hypochlorite was converted into 0.525% sodium hypochlorite by adding buffers and adjusting the pH ranging 7--10.

### Collection of specimens {#sec3-3}

The entire assembly was removed from the water bath after 13 min. The separated impression was numbered with a marker.

### Measurement of scribed lines of impression material surface {#sec3-4}

Line reproduction on the specimen was evaluated following the criterion given by ADA specification No. 19. Each horizontal line was evaluated under stereomicroscope at × 10 magnification. The line reproduction was considered acceptable if two or three of the horizontal lines were reproduced continuously and well defined.

Thus prepared specimens were measuring 30 mm in diameter, 3 mm in thickness and had the lines X, Y, Z, CD, and C'D' on it.

### Selection and immersion of specimens in the disinfectants {#sec3-5}

Twenty-four samples of each impression material were used, eight were immersed in 2% glutaraldehyde, eight in 0.525% sodium hypochlorite solution, and another eight were allowed to dry bench cure \[[Figure 3](#F3){ref-type="fig"} and Graphs [1](#F4){ref-type="fig"}, [2](#F5){ref-type="fig"}, [3](#F6){ref-type="fig"}\]. After 16 h, specimens were measured under stereomicroscope at × 10 magnification.

![Samples of four groups kept in two disinfectants and control group each](JIPS-15-131-g003){#F3}

![Comparison between impression materials for control group](JIPS-15-131-g004){#F4}

![Comparison between impression materials for 2% Glutaraldehyde group](JIPS-15-131-g005){#F5}

![Comparison between impression materials for 0.525% Sodium Hypochlorite group](JIPS-15-131-g006){#F6}

### Comparison of linear dimensions of the impression material with those of the master die and the control group {#sec3-6}

The distance between the lines, CD and C'D' reproduced on the samples, was measured at three different points PP', QQ', and RR' using Leica 3MZ microscope with × 10 magnification. Three readings were obtained for each sample, and the overall mean was tabulated and subjected to statistical analysis for the comparison.

### Statistical analysis {#sec3-7}

The data were analyzed by one-way ANOVA analyses. Significant differences were separated by Tukey\'s multiple comparison test \[[Table 1](#T1){ref-type="table"}\].

###### 

GROUP I STUDY. Intragroup comparison of four elastomeric impression materials for the Control group, 2% glutaraldehyde group, and 0.525% sodium hypochlorite group

![](JIPS-15-131-g007)

The best impression material with the least dimensional changes was chosen for group-II study.

Group-II study {#sec2-3}
--------------

### Preparation of acrylic resin disks {#sec3-8}

A total of 24 acrylic resin disks measuring 6 mm thick, 30 mm in diameter were prepared, and bench cured for 14 days, before use.

### Selection and preparation of best impression material {#sec3-9}

Twenty-four samples of the best impression material were prepared. Each of them was cemented to the acrylic resin disc using respective tray adhesive \[[Figure 4](#F7){ref-type="fig"} and [Graph 4](#F8){ref-type="fig"}\]. 8, out of 24 samples, were immersed in 2% glutaraldehyde, eight in 0.525% sodium hypochlorite and rest eight were allowed to bench cure. Same measuring procedures were utilized as done in group-I.

![Adhesion of specimen to the acrylic resin disk](JIPS-15-131-g008){#F7}

![Comparison between Control group, 2% Glutaraldehyde group, 0.525% Sodium Hypochlorite group for polyvinyl siloxane (heavy body) impression material along with acrylic resin tray](JIPS-15-131-g009){#F8}

### Statistical analysis {#sec3-10}

The data were analyzed using the same tests as group I.

RESULTS {#sec1-3}
=======

Group-I {#sec2-4}
-------

[Table 1](#T1){ref-type="table"} shows the intragroup comparison of four elastomeric impression materials for the Control group, 2% glutaraldehyde group, and 0.525% sodium hypochlorite group, using one-way ANOVA test as well as Tukey\'s multiple range test. This table also shows the dimensional changes in the specimens in percentage for 2% glutaraldehyde group and 0.525% sodium hypochlorite group.

Test for significance showed nonsignificant values for PVS regular body and medium body with *P* \> 0.05. Values are significant for PVS (heavy body) with 0.525% sodium hypochlorite making significant pair with both control group and 2% glutaraldehyde group with *P* \< 0.05. Highly significant values were shown for polyether (medium body).

[Table 2](#T2){ref-type="table"} shows statistical values comparing different consistencies of PVS impression material. In group-I study; PVS (heavy body) was very accurate with respect to Control group, 2% Glutaraldehyde group and 0.525% Sodium Hypochlorite group.

###### 

GROUP I STUDY Comparison of different consistencies of polyvinyl siloxane impression material

![](JIPS-15-131-g010)

Group-II {#sec2-5}
--------

Of four impressions; PVS (heavy body) with least dimensional changes was used for Group-II study. It shows the mean values and *F* values of PVS (heavy body) specimens with acrylic resin tray, for each group showing the same results as in group-I study for PVS (heavy body) without tray \[[Table 3](#T3){ref-type="table"}\].

###### 

GROUP-II STUDY Polyvinyl siloxane (heavy body)

![](JIPS-15-131-g011)

DISCUSSION {#sec1-4}
==========

Dental professionals are exposed to a wide variety of pathogenic microorganisms in blood and saliva. Because of increasing frequency of acquired immune deficiency syndrome, disinfection and sterilization procedures are of importance. Immersion is the most recommended method.\[[@ref5]\]

![](JIPS-15-131-g012.jpg)

The procedure of disinfection differs depending on the type of impression material used and also on the chemical agent used.\[[@ref6]\] The following methods could be utilized;

Evaluation of the accuracy of elastomers after immersion (polyether, vinyl polysiloxane and polysulfide) for 10 min in Neutral Glutaraldehyde, increased the distance between preparations and for polyether it is decreased 15--30 μm with disinfection which was acceptable.\[[@ref7]\]

Some "disinfectant-impression" combinations proposed changes in the surface texture of the stone, so ideal disinfectant should be determined for each impression material.\[[@ref8]\]

Most commonly used disinfectants for dental impressions are Glutaraldehyde and Sodium Hypochlorite.™ They are easily available and can be diluted easily to the recommended percentages.

For elastomers especially PVS, when immersed in glutaraldehyde has shown no significant changes. But, acid potentiated glutaraldehyde showed improved quality of surface of dies for the same.

Group-I study {#sec2-6}
-------------

Among the impression materials, if taken individually, PVS (regular body) when compared with the control group have shown no significant difference with *P* \> 0.05 \[[Table 2](#T2){ref-type="table"}\].

Sixteen hour immersion in 2% Glutaraldehyde and 1% sodium hypochlorite disinfectants could be used for PVS without any dimensional changes in case of patients with positive reaction for hepatitis B surface antigen.\[[@ref9]\]

However, when PVS (regular body) control group was compared with the Control groups of other impression materials, it has shown highly significant values.

30 min immersion of PVS in Glutaraldehyde solution, had no negative effects.\[[@ref10]\] But the immersion for 60 min showed significant dimensional changes. Although dimensional changes were \<0.03%, immersion in Glutaraldehyde solution, caused expansion of the impression material.\[[@ref11]\] In the present study, the dimensional changes were up to 0.43% \[[Table 2](#T2){ref-type="table"}\].

However, it has been shown that there is a significant difference in dimensional (*P* ≤ 0.05) accuracy among 24 h 1-week and 2 weeks measurement times related to both disinfected and nondisinfected vinyl polysiloxane impressions exhibiting continuing shrinkage over time.\[[@ref12]\]

According to Johnson, dimensional stability for addition silicone was unsatisfactory.\[[@ref12]\] But studies have shown that various disinfectants and immersion periods for PVS have shown good compatibility and are dimensionally stable up to 18 h of the immersion period.\[[@ref13][@ref14]\]

In the present study, the second impression material, PVS (medium body) has shown no significant difference.

For 0.525% Sodium Hypochlorite disinfectant, there is a significant difference in the disinfected and nondisinfected specimen and 0.18% of dimensional change was seen after immersion for 16 h.

However, in contrast to above-mentioned statement, it is\[[@ref15]\] observed that elastomeric impressions in higher concentration up to 5.25% sodium hypochlorite for 30 min caused expansion of impressions.

Polyvinyl siloxane (medium body) Glutaraldehyde group and Sodium Hypochlorite group was compared with the same groups of other impression materials. It was highly significant only with Polyether (PE) (medium body).

The third impression material in the present study, PVS (heavy body) specimens when compared with Control group have shown no change in the dimensions. Thus, silicones were insensitive to immersion in Glutaraldehyde.\[[@ref11][@ref16]\]

In the present study, when intragroup comparison was done for different consistencies of PVS (regular, medium, heavy) with each other, heavy consistency showed minimum dimensional changes with and without disinfection. This property of high dimensional stability of the heavy body could be attributed to higher filler content of the material.\[[@ref17]\]

The fourth impression material that is polyether (medium body) showed the highest significant differences among the groups.

There was a very significant difference between the nondisinfected specimens and disinfected specimens. This could be attributed to the hydrophilicity of polyethers.\[[@ref7][@ref17]\]

PE (medium body) when disinfected by either 10 min immersion or 1 h immersion in 0.5% sodium hypochlorite solution, exhibited expansion with all disinfection time intervals,\[[@ref12]\] which was in correlation with the present study.

All the solutions produced dimensional changes in polyether even after 15 min immersion and are not recommended for disinfection.\[[@ref18]\] They are hydrophilic and can imbibe water and swell when immersed in disinfectant.\[[@ref7]\]

Hence, the results of the present study show that PVS (Heavy body) was the most stable impression material and have claimed superior in accuracy and stability over polyethers.\[[@ref19]\]

So when sterilization is imperative as in the case of HIV/hepatitis, the best option is to use PVS. This was also observed by Johansen and Stackhouse\[[@ref20]\] that only addition reaction silicone remained stable after immersion in Glutaraldehyde solution after 16 h. So in the present study PVS (Heavy body) was chosen for the group-II study.

Group-II study {#sec2-7}
--------------

No significant difference was seen in the dimensional stability of the specimens adhered to trays (group-II), when compared to the specimens not adhered to trays as in group-I study. This shows that the acrylic tray material did not make any difference after disinfection.

In general, impression materials showed least significant changes for 2% Glutaraldehyde group when compared to 0.525% sodium hypochlorite group.

Whereas 0.525% sodium hypochlorite has shown to adversely affect the stability of all the impression materials and show highly significant differences among the nondisinfected and disinfected specimens, especially for PE (medium body).

One more observation of the present study was the polyether specimens immersed in 0.525% sodium hypochlorite were lighter in color and sticky compared to the Control group. The reason could be, as it is a bleaching agent in nature.\[[@ref21]\] Polyether impression materials with 10-min and 1 h sodium hypochlorite immersion group, when compared with no disinfectant group showed a mottled and sticky surface,\[[@ref12]\] which was also observed in the present study.

In the present study, PVS (heavy body) was found to be the most dimensionally stable and PE (medium body) was found to be the least dimensionally stable impression material. When intragroup comparison was done between different consistencies of PVS (regular, medium, and heavy consistency), PVS (heavy body) was most stable followed by PVS (medium body) and PVS (regular body).

This study suggests a possible method of disinfection for protecting a person, either a dentist or a technician who handle dental impressions and to choose a material of choice.

The trays did not affect the dimensional stability of PVS (heavy body).

The limitation of this *in-vitro* study was that all the measurements were linear, and the line criterion on the specimens was evaluated to check the dimensional stability.

CONCLUSION {#sec1-5}
==========

Within the limitations of the study, following conclusion can be drawn from the present study after 16 h of immersion disinfection.

Both the disinfectants affect the dimensional stability of PVS and polyether impression material, after 16 h of immersion disinfection2% Glutaraldehyde is a better disinfectant when compared to 0.525% Sodium HypochloritePVS of different consistencies (regular, medium, heavy) used in this study, PVS (heavy body) is the most stable followed by PVS medium body and regular bodyDimensional changes shown by PVS are statistically nonsignificant making it a material of choiceThe dimensional changes shown by the polyether are statistically significant which makes the material unfit for immersion disinfectionThere is no difference in the dimensional changes of impressions when it is disinfected along with the acrylic custom tray for PVS (heavy body).
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